the power of absorbing fluid lost, but the power of retaining added. blood or gum is also absent, and a fatal termination is to be expected-The time factor is an important one.
The importance of a full circulation raises the point of the so-called preparation for operation. It would seem that the old time purging is to be avoided in the futuire, and if purgation is necessary time should be allowed for the circulation to become full.
As to the point as to whether shock as seen in the War is the same as that met with after operation, it would appear that the two are for all intents and purposes the same. In war sepsis, cold, exhaustion and usually hemorrhage are more potent factors than in civil practice. If we subjected our civil patients after operation to the same conditions as prevail after a man has been wounded, we should see as much shock in civil as in military practice. The nearer a man's condition is to "pure shock," the less can anything beyond "rest" be done for him.
The investigation of the brain in various conditions of shock is difficult, and the results I have obtained require further observations and experiments before positive statements regarding the existence of fine cellular changes of a biophysical or biochemical nature can be definitely associated with shock, either as cause or effect. The observations, so far however, show the desirability of further clinico-anatomical observations and experimental investigations.
The lantern slides illustrate the vascular changes in the brain in various forms of shock, viz.:
(I) CLINICO-ANATOMICAL.
(1) Shell shock.
(2) Shell shock, with burial and probably gas poisoning.
(3) Extensive burn shock. (4) Wound shock. Gunshot wound cases of compound comminuted fracture with much laceration of muscle.
(5) Shell shock, with cardiac contusion.
(II) EXPERIMENTAL-HISTAMINE INJECTION.
All the cases of shock were attended by a great fall of bloodpressure before a fatal termination. The burn shock and wound shock cases died pulseless, in spite of injection of gum solution.
Examination of the brain of shell shock cases was characterized by haemorrhages into the sheaths of the vessels, and minute scattered ha3morrhages into the substance of the brain in various regions. These hmmorrhages are not due to a hyaline thrombosis of terminal arteries such as otcurs in shell shock with gas poisoning, but to rupture of very smnall vessels and escape of blood into the peri-adventitial sheaths or into the substance of the brain. I do not find these hawmorrhag6s from ruptured vessels in other forms of shock to the same extent, and I believe they are actually due to the commotion.
In the cases of wound shock, burn shock, and shell shock, there was evidence of engorged veins of the meninges, and in the substance of the brain associated with venous and capillary stasis. But besides this evidence of stasis there was marked evidence of anaemia; for empty collapsed vessels with dilated peri-adventitial spaces are as frequently seen as dilated capillaries and veins containing blood corpuscles, or more frequently so. The condition is not unlike that seen in the brains of animals after ligation of all four arteries. The engorged meningeal and other veins may be due to backward flow from the venous sinuses.
In two of the cases of gunshot wound fat embolism was found in the medulla and cortex, but I did not think it was sufficiently prevalent to account for the fatal shock, although it may have been a contributory factor of importance.
The cell changes may be considered under two headings: (r) Chromatolytic.-The Nissi granules consisting of blocks of basophil substance do not exist in the living cell, but serve to estimate a quantitative change in the cytoplasm. I;n secondary shock attended by a prolonged anmmia there is a tendency to a breaking up of the Nissl granules and to a relative loss of the basophil staining substance; the nucleus appears larger and clearer than normal. These cases of shock all show this to some degree.
(If) The Colour Reaction.-In hyperpyrexia, in necrobiosis from complete anumia, and in acidosis, there is a change in the colour reaction as well as a chromatolytic process. The cell tends to stain diffusely a dull purple with a mixed basophil and acidophil dye-e.g., Giemsa fluid. In experimental histamine poisoning this condition is seen. It seemed to me, moreover, that in the cases of shock from gunshot wound with laceration of tissues, and in the case of burn shock, there is a biochemical as well as a chromatolytic change indicative of a toxaemia. The cells do not stain a bright blue; the Nissl granules when present are a dull purple and there is a tendency to a diffuse purple-pink staining. This change in the colour reaction is seen in many of the cells of the medulla and the cells of Purkinje, but not usually in the cells of the spinal cord.
Captain KENNETH WALKER, R.A.M.C. I shall lay stress on those points connected with shock which have a bearing on civil practice. Of all the work actually done in France of a more exact nature in investigating shock, that which most impressed me was the work carried -out by Robertson. at the Base, and bv Keith in the First Army, on blood volumes. Robertson showed that the drop in blood volume that occurred as the result of shock, haomorrhage, &c., was very much greater than most of us had previously. suspected. A man's blood volume often sank to only 60 per cent., or even to 50 per cent., of its original amount as a result of hsemorrhage and of shock. 'Robertson emphasized the importance of reinforcing the fluid reserves of the body in combating this condition of ex8emia. From his results, and owing to having read his paper, I, personally, derived the greatest advantage in the actual treatment of cases of shock haemorrhage.
One or two of my cases struck me very forcibly in this connexion. On one occasion I had transfused a man with 700 c.c. of blood, and had apparently gained very little advantage from doing this. The case was an extremely bad one; the man's leg had been blown off from the thigh, and my blood transfusion did not cause him to rally at all. I then continued running in saline (2 per cent. sodium bicarbonate), more.as a, forlorn hope than for any other reason. Much to my astonishment, after I had got in a litre of saline following the blood used, the man opened his eyes and recovered in a dramatic manner. For his recovery I felt that the saline had been as necessary as the blood, anid that I could not have got the same results from the use of either alone.
Saline alone had invariably failed in such desperate cases to produce more than a temporary improvement, a failure that Professor Bayliss has fully explained by his animal experiments. But given in conjunction with blood the fluid apparently remained in the circulation and no subsequent fall in blood-pressure was noted. The importance of the volume of fluid given (apart from its nature), was a matter which was forced upon me by many subsequent cases of a similar nature.
